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NATIONAL  ADVISORY  COMMITTEE  FOR  AERONAUTICS 
LOW-SPEED INVESTIGATION  OF  THE 
LATERAL-CONTROL CHARACTERISTICS  OF A FLAP-TYPE  SPOILE3R 
AND A SPOILEB-SLOT-DEFLCTOR ON A 30' SWEPTBACK 
WING-FUSELAGE MODEL HAVING AN ASPECT RATIO 
OF 3, A TAPER RATIO  OF 0.5, AND 
NACA 65~004 A I R F O I L  S E Z T I O N  
By Alexander D. Hammond 
SUMMARY 
A wind-tunnel investigation has been m a d e  a t  low speed i n  t h e  Langley 
300 MPH 7- by 10-foot tunnel to determine the effect of deflector projec- 
t i on  on the control effectiveness of spoiler-slot-deflectors on a 30° 
swep5back wing-fuselage m o d e l  equipped wi th  e i the r  a 15-percent-chord 
spoi ler  or a spoiler-slot-deflector tha t  extended from the  20- t o   t h e  
99-percent-semispan s t a t ion  of the r igh t  wing. The wing had m aspect 
r a t i o  of 3 ,  a t ape r  r a t io  of 0.5, and NACA 65~0oh. a i r f o i l  s e c t i o n .  The 
tests were made a t  angles of a t tack from A0 t o  2 4 O  a t  a Mach number 
of 0.26 f o r  control projections from 0 t o  l.2 percent chord. The deflector  
of the  spoiler-slot-deflector configuration was tested at projections 
from zero t o  a project ion equal  to  the spoi ler  project ion at each spoiler 
projection . 
The re su l t s  of the investigation indicate that  increasing the  deflec- 
to r  pro jec t ion  a t  a given spoiler projection generally increases the 
rolling-moment effectiveness of the spoiler-slot-deflector configurations 
except in the angle-of-attack range between -4' and 10' for  def lec tor  
projections larger than three-quarters of the spoiler projection and 
except for angles of a t tack  above 20° for deflector projections generally 
less  than 4 percent of the wing chord. Spoiler-slot-deflector configura- 
t ions with control-projection ratios between 0.5 and 1.0 have considerably 
improved rolling-moment characterist ics over those of the  p la in  spoi le r ,  
parrticularly in the angle-of-attack range above 12O when the p la in  spoi le r  
exhibits l i t t l e  or no control effectiveness.  The spoiler-slot-deflector 
configuration'with an increasing control-projection ratio w i t h  increasing 
control projection appears t o  have about the optimum rolling-moment effec- 
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Recent investigations of spoiler-type controls suitable for use on 
high-speed thin-wing configurations have shown tha t  the  spoi le r -s lo t -  
deflector has certain advantages over the plain flap-type spoiler, such 
as lower hinge moments and more effectiveness at high angles of attack. 
(For example, s ee  r e f .  1. ) 
One of the var iables  to  be considered in  the design of a spoi ler-  
s lot-def lector  i s  t h e   r a t i o  of the projection of the  def lec tor  to  tha t  
of the  spoi le r .  In order to,  determine the variation of the  la te ra l -  
cont ro l   charac te r i s t ics  of a spoiler-slot-deflector w i t h  deflector pro- 
jec t ion  at a given spoiler projection, an investigation has been made 
i n  the Langley 300 MPH 7- by 10-foot tunnel on a 30° sweptback wing- 
fuselage model. The r igh t  wing of the  model was equipped w i t h  a 
17-percent-wing-chord spoi le r ,  s lo t ,  and deflector extending from 0.20b/2 
t o  0.99b/2, enabl ing tes ts  to  be made on a p la in  spoi le r  and a spoi ler-  
slot-deflector configuration at  various control projections.  
A pressure-dis t r ibut ion  invest igat ion performed i n   t h e  Langley 
300 MPH 7- by 10-foot tunnel on this model f o r  which pressure measurements 
were made at 6 spanwise s ta t ions  on the  wing and at 5 spanwise s ta t ions  
on the  spoi le r  and def lec tor  on the model of th i s  inves t iga t ion  i s  reported 
in  reference 2. 
The discussion of the  resu l t s  of the  data of th i s  inves t iga t ion  w i l l  
be confined t o   t h e   e f f e c t  of deflector projection on the rol l ing effec-  
t iveness of the  spoi ler-s lot-def lector .  
COEFFICIENTS AND SYMBOLS 
The data are presented about the model wind axes with the origin on 
the fuselage center  l ine at a longitudinal position corresponding to the 
quarter-chord of the mean aerodynamic chord ( f i g .  1). 
cD 
Cm 
l i f t  coeff ic ient ,  - L i f t  
qs 
drag  coefficient,  - Drag 
¶S 
pitching-moment coefficient about O.25F, Pitching moment 
@E 
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rolling-moment coefficient,  Rolling moment 
qsb 
rolling-moment-coefficient increment resul t ing from control 
projection 
yawing-moment coefficient,  Yawing moment 
q= 
yawing-moment-coefficient increment resul t ing from control 
projection 
span, f t  
loca l  wing chord, f t  
wing mean aerodynamic chord, - eJbl2 czay, f t  
S 
distance from fuselage nose, in.  
fuselage radius, in. 
free-stream dynamic pressure, lb/sq f t  
t o t a l  wing area, sq f t  
spanwise coordinate measured from plane of symmetry, f t  
angle of attack, deg 
spoiler projection, fraction of wing chord, negative when 
t r a i l i n g  edge is above wing surface 
deflector projection, fraction of wing chord, negative when 
leading edge is below wing surface 
control   project ion  ra t io  
MODEL AND APPARATUS 
The model used in   this ' invest igat ion  consis ted of a sweptback wing 
and fuselage mounted in   t he  Langley 300 MPH 7- by LO-foot tunnel on the  
s ing le   s t ru t  which, in  turn,  was mounted on a six-component balance system 
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i n  such a m a n n e r  t h a t  a l l  the  forces  and moments acting on the  model 
could be measured. The geometric characterist ics and dimensions of wing 
and fuselage are shown i n  f i g u r e  1. The wing was  b u i l t  with a s t ee l  co re  
with wood and p las t ic   sur faces  and had 30' of sweepback of the quarter-  
chord line, am aspec t  r a t io  of 3, a t a p e r  r a t i o  of 0.5, and no twist or 
dihedral.  The wing had NACA 65~004 a i r f o i l  s e c t i o n s  p a r a l l e l  t o  t h e  
plane of symmetry. The fuselage  ordinates are given in  f igu re  1. The 
wing was mounted 0.125 inch above the center  l ine of the fuselage.  
The r igh t  wing of the  model was equipped wi th  a 13-percent-chord 
spoi le r  and deflector extending from 0.20b/2 t o  0.99b/2. The spoi le r  
and def lec tor  were made of 0.09-inch-thick brass p la t e s   t ha t  were hinged 
along  the  55-percent- and 70-percent-chord l ines,  respectively.  Over 
the span of the  spoi le r  and def lector  there  was a s l o t  through the wing 
between the  33- and 70-percent-chord l ines except for three 0.5-inch- 
wide s t i f f e n e r  webs whose center  l ines  were a t  t h e  40-, 609, and 
80-percent-semispan stations. The  webs were undercut 0.09 inch on both 
upper- and lower-wing surfaces  to  a l low the spoi ler  and de f l ec to r   t o  
have a continuous span. (See fig. 1. ) 
TESTS 
A l l  t h e   t e s t s  were made i n   t h e  Langley 300 MPH 7- by 10-foot tunnel 
a t  a free-stream dynamic pressure of approximately 100 pounds per square 
foot which corresponds t o  a Mach number of 0.26 and a Reynolds number 
of 2.6 X LO based on the  wing mean aerodynamic chord of 1.793 fee t .  
The data are presented for a range of spoi ler  project ions from 0 t o   - 0 . 1 2 ~  
fo r  t he  p l a in  spo i l e r  and spoiler-slot-deflector configurations.  For a l l  
p la in  spoi le r  tes t s  the  def lec tor  was at zero deflection and for  the  
spoiler-slot-deflector configuration the projection of the deflector varied 
from zero  to  a project ion equal  to  the spoi ler  project ion.  All gaps were 
sea l ed  fo r  t e s t s  fo r  which e i ther  the  spoi le r  or the  def lector  were at 
zero projection. All t e s t s  were .made through an angle-of-attack range 
from -4-O t o  24'. 
6 
CORRECTIONS 
Blockage corrections have been applied t o  the  data. according to the 
method of reference 3 t o  account f o r  the constr ic t ion effects  of the 
model on the tunnel free-stream flow. Jet-boundary corrections as deter- 
mined by the  method of reference 4 have been applied  to  the  drag and 
angle of a t tack.  
5 
RESULTS AND DISCUSSION 
The aerodynamic charac te r i s t ics  of the wing-fuselage model, with 
the various control configurations, are presented in  table  I. The basic  
wing longi tudinal  character is t ics  are  presented in  f igure 2. The rol l ing-  
moment charac te r i s t ics  of the  spoi le r  and spoiler-slot-deflector config- 
urations are presented in figures 3 and 4. 
The var ia t ion  of the  rolling-moment coeff ic ient  of the control  
configurations w i t h  def lector  project ion (f ig .  3 )  indicates that increasing 
the deflector projection generally increases the rolling-moment effec- 
t iveness at a l l  spoiler projections investigated.  There are, however, 
two notable exceptions to this trend, one at angles of a t tack between -4' 
and loo for  def lector  project ions larger  than three-quarters  of the  spoi le r  
projection, and the other exception occurs at angles of a t tack greater  
than approximately 20' for deflector projection less than 4-percent wing 
chord. 
A study of the pressure-dis t r ibut ion data  of reference 2, f o r  one of 
the spoiler-slot-deflector configurations of these  tes t s ,  ind ica tes  tha t ,  
i n   t h e  low angle-of-attack range, the flow over the lower wing surface 
reat taches behind the def lector  a t  low projections. As the  def lector  
projection is increased for a given spoiler projection there is a decrease 
in pressure over the lower wing surface (increase in C Z , ~ )  until j u s t  
p r i o r   t o  flow  separation  behind  the  deflector  at  which point  the maximum 
ro l l i ng  moment i s  obtained. However, the trend of the pressure data seem 
to  ind ica t e  tha t ,  i f  the spoi ler  project ion were increased, a higher pro- 
ject ion of the def lector  would be required to separate the flow over the 
wing behind the deflector, as a r e s u l t  of the increase in flow through 
the  wing s lo t  r e su l t i ng  from the  increased s lot  s ize  and spoiler height.  
For example, the  resu l t s  of f igure 3 show a maximum rol l ing effect iveness  
f o r  a deflector projection of - 0 . 0 7 3 ~   a t  a spoiler projection of - 0 . 1 0 ~  
and fo r  a def lector  project ion of - 0 . 0 9 ~  a t  a spoiler projection of -0.12~. 
The var ia t ion  of the incremental rolling moment with angle of a t tack 
for the various control-projection ratios (fig.  4) ind ica tes  tha t  the  
spoi ler-s lot-def lectors  w i t h  a control-project ion rat io  ("/es) between 
0.5 and 1.0 show considerably improved rolling-moment charac te r i s t ics  
Over the  p la in  spoi le rs  (Bd/6, = 0), particularly in the angle-of-attack 
range above 12O where the plain spoi lers  general ly  show reversed control 
effectiveness.  For small control deflections (6, = -0 .04~  o r  less), the  
spoiler-slot-deflector  configuration  with a control-projection  ratio 
mately 23' ( f i g .  4 ) .  However, spoiler-slot-deflector configurations with 
control-projection  ratios  greater  ' than 0.5 show reversed control effec- 
t iveness a t  angles of a t tack  above 170 f o r  a spoiler projection of -0.04~. 
'I d of 0.5 shows control  effectiveness up t o  an angle of a t tack of  approxi- 
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With this  considerat ion i n  mind, it appears that ,  i n  general, throughout 
the  angle-of-attack range a spoiler-slot-deflector configuration having 
an increasing  project ion  ra t io  with increasing  control  projection has 
about the optimum rolling-moment effectiveness. Results of another inves- 
t i ga t ion  of a similar spoiler-slot-deflector configuration on a 35' swept- 
back wing have indicated that  the hinge-moment charac te r i s t ics  are better 
for   the   cont ro l  wi th  an increasing projection ratio w i t h  increasing con- 
t r o l  projection than for a spoiler-slot-deflector with a constant projec- 
t i o n   r a t i o .  
The rapid loss i n  rolling-moment coefficient shown for  the spoiler-  
slot-deflector configurations for angles of a t tack above 20' ( f i g .  4 )  
i s  associated wi th  the large positive rolling-moment-coefficient values 
shown for  the plain wing i n  t a b l e  I (a )  a t  these angles of a t tack s ince 
they were subtracted from the totalmeasured rolling-moment coeff ic ients  
t o  get  the data  that  are presented. The incremental root-bending-moment 
coef f ic ien ts  for  the spoiler-slot-deflector with a control-projection 
r a t i o  of 0.75 which were obtained from a spanwise pressure-distribution 
investigation on t h i s  model and which are reported in reference 2 show 
similar loss in control effectiveness for angles of a t tack zbove approxi- 
mately 20'. 
CONCLIJSIONS 
A wind-tunnel investigation was made a t  low speed t o  determine the 
effect  of deflector projection on the control effectiveness of spoiler-  
slot-deflectors on a 30' sweptback wing-fuselage model. The wing had 
an aspect  ra t io  of 3, a t ape r  r a t io  of 0.5, and NACA 65A004 a i r f o i l  s e c -  
t ion .  The tests were made a t  angles of a t tack from -4' t o  2 4 O  at  a Mach 
number of 0.26 which corresponds t o  a Reynolds number of 2.6 X lo6 and 
for  control  project ions from 0 t o  I 2  percent chord. The def lector  of the 
spoiler-slot-deflector configurations was tested at  projections from zero 
t o  a projection equal to tha t  of the spoi ler  at each spoiler projection. 
The results of the investigation led to the following conclusions: 
1. Increasing the deflector projection at a given spoiler projection 
generally increases the rolling-moment effectiveness of the spoi ler-s lot-  
deflector  configurations. There are, however, two notable  exceptions t o  
t h i s  trend, one a t  angles of  a t tack between -4' and 10' f o r  def lector  
projections greater than three-quarters of the spoi ler  project ion and the  
other exception occurs at angles of a t tack above 20' for deflector pro- 
jections less than 4-percent wing chord. 
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2. Spoiler-slot-deflector configurations with control-projection 
r a t io s  between 0.5 and 1.0 have considerably improved rolling-moment 
characteristics over the plain spoiler, particularly in the angle-of- 
attack range above l2O where the plain spoi ler  general ly  shows reversed 
control effectiveness.  
3. The spoiler-slot-deflector configuration with an increasing 
projection ratio with increasing control projection appears to have about 
t he  optimum rolling-moment effectiveness when the entire angle-of-attack 
range is considered. 
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TABLE I.- FORCE AND MOMENT C O E F F I C I E N T S  - Continued 
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TABLE I.- FORCE AND MOMENT COEFFICIENTS - Continued 
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TABLE I.- FORCE AND MOMENT COEFFICIENTS - Continued 










- .022 .coo - .032 - .040 










.Ol9 . 004 - .015 
- SO37 
- .03l 





. 0000 - .0003 - .m10 - .om2 
- . O W  -.OW7 - .om2 - .OOlO 
.OW9 -.OOll 
- .0015 - .0011 
- .0025 - .W12 
-.0028 -.Ow56 
.0039 - . 0103 
. om3 - .0007 
- .0023 - .0016 
.0019 - .ow51 
.0026 -.om3 
0.0007 - .0003 - .om9 - .0009 
- .ooze - .0021 
- .0031 - .0027 




-.0022 12.80 .734 


































0.0011 - . 0006 - .mu - .W17 - .ooze - .0022 
- .0022 - .0022 








12 NACA FM ~ 5 6 ~ 1 8  
- 
O.ooo6 - .0006 - .0017 - .0022 - .0039 - .0033 - .0028 - .0022 - .0017 
- . O K 6  










-.OiY30 - .0067 - .0&5 - .0033 





. m 4  
- 
0.oOog 
. ooll  .0008 
.0010 .00& 











0.0100 I 0.0058 I -4.00 
-1.90 
2.29 




















































. O l l O  
.0121 . Ol25 
.0118 
.0109 . ollo 
.0091 
.0m4 


















.2247 - . O B  





- .0034 . O h 1  - .0074 .0030 - .0159 .0@6 1 23 * 94 
II
6 ,  = -0. 
 























.016 -.om - .022 
- .030 
- .038 - .h1 - .041 

















.OlW . o u 7  
.0124 . 0129 
.0129 








.0w52 . Go51 
.0b0 
.0022 
.0007 - .om2 - . 0010 . oooo 
.0011 
.0&3 . 0040 
.0119 
-0.0039 - .om0 - .om6 
- .ow51 - .0067 - .om6 - .CY350 
- .0017 - . o w  
-.0006 














. a 0  .1361 
- .0025 
- .0033 - .OW3 - .0071 - .0038 
.om0 




= -0.02c - 
0.0006 - .0022 
- .0039 - .0028 
-.om0 























0.0474 - 0378 
.0330 . 032Q 
.0392 
. 6 0 2  
.0928 . 1258 
-1805 





.03l .0092  .0032 I I .OW5 .03l .Om2 .0019 .024 .0097 .OOll . O n  .0109 .0005 -.014 .0043 - .0012 - .029 -0024 -.0023 -.O38 .0014 -.0015 ::%: 1%; -.0&3 -.o44 -.0049 -.0034 - .009 .OW3  -.0006 
NACA RM ~56~18 13 
TIlBIE I.- FORCE AND MOMENT C O E F F I C I E N T S  - Continued 
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TABLE I.- FORCE AND M- COEFFICIE&TS - continued 
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NACA RM ~56~18 15 
TABLE I.- FORCE AND MOMENT COEFFICIENTS - C o n t i n u e d  
( 9 )  6 ,  = -0 .08~ 
1 deg 'L 'D 'rn 'L,s %,s cy ' d  = -O.&C 
1 
= o  - 
.O.O@O 
-.ow51 
- .0078 - .0072 - .0095 





























































-.&3 - .044 - .046 -.&e 
-.@1 
- 4 . u  -0.381 
-2.01 -.257 
2.17 -.040 




















.om0 - . o m  
- .om2 - .0027 - .0053 - .0027 
- . o w  -.om7 
-.oo28 -.om9 
- . o m  .&8 
. O O n  .0017 
- .OW7 - .0025 
- .0035 - .0077 
-0.oLu - .0122 
- . O W  - .0167 
-.013S - . O l o c  
-.008s -.a344 
- .a116 - .001.6 . ooll 
.0027 
.w4 . 0060 
- .013s 
-0.293 - .181 

























0.046 0.0287 0.0178 -0.0183 
.&6 .0303 .oin -.ol8s 
.mO .0329 .0172 -.01* 
.Vj5 .0372 .01% -.0200 
.062 .&06 .0138 -.0211 
.053 .0378 .0072 -.0144 
.032 .029  .ooO9 -.0072 
.Ol5 .0247 -.OO& - .0033 
-.Oll -0174 -.0021 .ooo5 
-.014 .0148 -.CCU5 .0033 
"020 -.0004 .Om4 
-.023 -.0020 . O K 6  .0038 
.o& . a 0 9  .01& -.CITE 
.046 .0337 .0038 -.0122 


































-.007 - .009 - .011 
- .012 





.001 . 004 
- 
- 
.0.008 - .009 - .011 
-.012 - .Ol3 
-.ma - .010 
- .007 - .003 

























































, = -0.02c 
I I I 1 
= -0.mc 
0.046 0.0211 0.0178 -0.0155 
.053  .0277 .0178 -.0172 
.o46  .0236 .os32 -.0156 
.@8 .0322 .0166 -.ow4 .& .0356 . o w  -.026 
.070 .0364 . o u 9  -.0183 
.060 .0359 .0085 -.0150 
.054 .0357 .0060 -.OK58 
.042 .0336 -0034 -.oO94 
.010 .O33 .00& -.0033 
-.002 .Om9 -.0035 .w16 
.001 .Ow -.0013 -.0016 
-.06 .0155 -.0079 .0&9 
.027 .02$ .0009 -.dl 


























"M3 . 1188 
-1537 
.1918 














16 NACA RM ~ 3 6 ~ 1 8  
TABLE I.- FORCE AM, MOMENT C O E F F I C T  - Continued 
(h) 6, = -0 .10~ 
.011 

















- . d 5  - .om8 
- .0&5 - .0033 








. m 9  
.0028 
-0.0078 
- . 00% 
- .0106 - . Oll7 
- . O l l l  
-.0089 
- .Om3 






- .o100 .0066 
0.0123 
. O l l l  




.Om9 - .0014 - .0027 - .0029 














-.OX28 2.14 - .0145 4.24 



















-0.393 - .287 
-.la 








































-.014  .Om5 - .029 .0009 
-.om .m36 
-.&I .0032 
-.043 - .m20 
- .039 .0&3 
! 
1 











- .019 - .026 















.0125 -.0122 . Oll7 - .Ol34 
.Om7 - . O U T  .00$ -.0089 . 0011 - .m77 
-.0010 - -0033 - .0023 .WOO 
.0124 - .0117 
.mgl  - .0150 
- .0016 .0016 
-.cog .m33 








. m53 .0m5 






- .0156 - .0161 - .0167 - .0178 - .0150 - .ox22 - .0083 - .0039 - . 0 0 6  . mo5 




NACA RM ~56~18 
TABLE I.- FORCE AND MOMENT COEFFICIENTS - Continued 






































.0021 - . 0005 - . 0010 
0 - .COO9 
.0024 








.m07 - .0002 - .0032 
- .0020 - .0036 - .OCA8 
. O W  
.0014 
- 
0.0177 - .0178 - .ole9 - .0189 - . 0200 - .0167 - . O w  - . o l l l  - . om0 
- .0022 




0.0227 - .0227 
- .0261 
- .0244 - .0272 





















.0332 - .0015 
.0322 - .0029 
.0205 - .0017 

















0.0233 - .0238 - .0244 - .0250 - .0261 - .0227 
- .02m 
- .0166 - .OE1 
- .0072 
- . w 5  - .W38 - .m22 - .0011 
.0016 
NACA RM ~ 5 6 ~ 1 8  18 
TABLF I.- FORCE AND MOMENT COEFFIClENTS - Continued 
(I) 6, = -0.12c 
8, = 0 
T 0.0333 0.0208 .0386 .ol% .a17 .0191 . a 3 4  .0177 .0434 .0149 .at35 .0102 .om3 .a368 
- 
-0.418 














































- .0035 - .0025 - ,0044 
- .Om5 - .OW3 - -0055 
.oow 
0 . 0 ~ 7  
- .0122 - .Ol39 
- .0144 - .0105 
- .0022 
-0.0205 - .0200 - .0211 
-.0233 
- .0222 
- . 0200 - .0166 
-.0m5 
- .0122 
- . 0011 
.c005 















- .033 - .032 
.0943 
.m71 
. a 2 6  - 0796 
























.ole7 - .0002 
.0100 - .a329 










I I I 












































-0.0266 - .0271 
-.0283 - .0288 - .0300 - .0272 - .0222 
- .a399 
- .0171 































































. o n 9  - .o010 





















-0.378 - .268 - .163 
-.&2 











- .0144 0.0155 - .0150 
- .0156 











NACA RM ~36~18 
TABU I.- FORCE ANE MOMENT COEFFICIENTS - Concluded 





















































































































-0.028 - .028 - .028 - .030 - .032 - .029 
- .020 -.OD - .012 - .007 
-.m 





























- .219 .1278 
- .314 .l343 
-.124 .1248 - .024 .1212 
.612  .2414 
.3182 























































. O 3 9  .0032 
.0387 .0021 
.&lo -.0023 
.&25 - .0024 
.0345 -.OO& 
.03% . 0 6 5  
.0262 - .0036 
- 
-0.028: - .028: - .028L - .031( - .03u - .028: - .023 - .Om‘ - .013: 
-.om 
- . 004: - .007’ - . aji - .ax: 
0 
1 / 
Quarter-chord l i n e  
Origin of axes 
( .25 mean aerodynamic chord) 
I 
\ 
- I " 
/ \ 27-71 + 










































79 - 597 
91.268 
29 - 173 
W i m  date: - 
Sweep of  quarter-chord  line, deg . . 30 
Aspect r a t i o  . . . . . . . . . . . . 3.0 
Taper r a t i o  . . . . . . . . . . . . 0.5 
Wing -ea, sq f t  . . . . . . . . . . 9.0 
Airfoil section (parallel t o  




Section AA - Spoiler-slot-deflector 
configurations 
Figure 1.- Geometric  characteristics of 300 sweptback  wing-fuselage  model 
equipped  with  spoiler  and  spoiler-slot-deflector. (All dimensions  .are 
in  inches  unless  otherwise  noted.) 




















-4 2 0 
8 
2 4 .6 .8 
Figure 2 .- Aerodynamic  characteristics of the 30' sweptback  wing-fuselage 
models with controls  neutral. 
8s = - Q06c 8s = - 0.040C 8, =-Q020c 8,=-QOlOc s,=-om5c 
-.06 -.05 -.04 703 :02 0.04 -03 ,oz .or o :oz -,or 0-or 0 :Or  0 




Figure 3.- Variation  of  rolling-moment  coefficient  with  deflector  projec- 
tion at  various  angles  of  attack  at  spoiler  projections  from 0 to -0.12~. 
8, = - o./oc 8, = -0.080~ 
Zero for 










Figure 3 . -  Continued. 
24 NACA RM ~ 5 6 ~ 1 8  









Figure 3 .  - Concluded. 
Figure 4.- Variation  of  the  incremental  rolling-moment  coefficient  with 
angle  of  attack  for  the  plain  spoiler  and  several  spoiler-slot- 
deflector  configurations  at  various  control  projections.  Dashed 
lines  indicate  data  taken from faired  values  of  figure 3 .
